Rapnd and accurate procedures to test for fat protem and mmsture—mcludmg
a four minute moisture test using a domestic microwave oven.

APID methods for measuring
moisture, fat and protein con-
tent in hamburger, sausage and
processing meats are definite advan-
tages in maintaining speed in auto-
mated and high volume production
systems where they insure product
uniformity.’
That is why the goal at one re-

search center is to evaluate and de- -

velop new methods of analysis that
take less than 15 minutes and which
produce results that are close to
standard (AOAC) meat analytical
procedures. This update on ongoing
research .at the USDA’s Eastern
Regional Research Center in Phila-
delphia, Pa., covers tests currently
available to the industry that are
-rapid, accurate and economical.
They include a four-minute me-
thod for measuring moisture using a
domestic microwave oven, a 7-10
minute method to determine the
concentration of fat in meat and
meat products by measuring specxfxc
gravity of a tetrachloroethylene ex-

tract, rapid fat analysis through ab-
sorbance of x-ray radiation, and a 15-
minute meat protein determination
through application of dye binding.

MOISTURE

Use of a microwave oven in deter~
mining moisture in beef and pork
provides a rapid procedure that can
be conducted in four minutes. It is
accurate, precise and simple for
moisture contents from . 3.5-78%,
and compares well with standard
meat analytical procedures of the

Association of Official Analytical -

Chemists (AOAC). In fact, com-

- pared with more lengthy AOAC me-

thods, accuracy is within 0.1% and
_precision is within 0.6% moisture.
The test is most accurate and con-
sistent when conducted on ground,
fresh meats, regardless of their fat

content. It is less consistent when

conducted on emulsions.

For a sample test, use five grams

ground fresh meat mixed with 22
grams sodium chloride and 1.9 grams
ferrous oxide. To test larger quanti-
ties of meat, adjust the amounts of
sodium chloride and ferrous oxide.
For instance, to test 10 gramis ground
fresh meat, you would have to dou-
ble the original quantity of sodium
chloride and ferrous oxide.

" Equipment nee-led for the test in-
cludes a-domestic or household type
microwave oven, a non-metalilic bowl
or dish to put the meat sample in,
glass rods for mixing, and a scale that
can weigh.to plus or minus .02 grams.

Weigh a ground meat sample into
a pre-weighed non-metallic vessel

. containing sodium chloride and fer-.
rous oxide, and use short glass rods

to mash and mix the sample and dry-
ing agents thoroughly. The salt helps
to dehydrate the sample and pre-
vents splattering during heating,
while the ferrous oxide serves as an
auxiliary heat generating agent.
" The sample is then cooled one
minute in the stream of the oven:
chamber air blower, and the vessel
containing the residue is weighed to
determine the loss in moisture due to
heating. The percent moisture may
be calculated by dividing the loss in
weight of the heated meat sample by
the weight of the meat sample before
heating, and multiplying by 100.
Interlaboratory or collaborative
tests that are prerequisites to method
adoption by AOAC and ASTM are
planned for this method asdescribed
and for an analyzer from Apollo Mi-

- crowave Products that similarly em-

ploys microwave heating.



FAT

The Foss-Let method determines
‘the concentration of fat from 5%-
55% in meat and meat products in
7-10 minutes. Determinations using
this method agree closely with those
of the more lengthy empirical AOAC
method, and precision is slightly
better. ‘

Results of research at the ERRC
laboratory wi " *he Foss-Let fat anal-
yzer method om Foss America,
Inc. led to its adoption by AOAC
and ASTM as an official standard

method of analysis for fat.

This analytical procedure has po-
tential use for small and medium
sizeé meat processors because the
equipment is moderate in cost and

simple to operate, in. addition to

being fast and accurate and not haz-
ardous to the operator.

In order to conduct the test, in
which fat determination is based on
measurement of the specific gravity
of ‘a: tetrachloroethylene extract, a
meat sample -is weighed and com-
bined with.a measured volume of tet-
rachloroethylene in a stainless steel
container.

Dial any ratio of
flushing gas mixture,

0 to 100%%0.

Flushmg with a carefully propor-
tioned mixture of several gases is
a new practice that shows great
promise for prolonging both the
freshness and the bloom of refrig-

erated meat.

The Tescom Gas Mixerisa dual
inlet, pressure-flow regulator that
accurately combines 2 gases in any

ratio from 0% to 100.%.

required.

Switch instantly
from one gas to
another,or to any
mixture of the 2.

No flowmeter

To select a percent-
age, the operator

just turns the dial. Ditto the flow rate. No crltlcal '
adjustments, no guessing.

Mixer adapts easﬂy for use with equipment
already employed in gas flushing (or blanketing) .
. process. Eliminates need for costly pre-mixed
gases. Also eliminates changing hose connections

The Tescom gas mixer combines oxygen,
nitrogen, CO.—any 2 non-corrosive gases.

Simply dial desired ratio. Accurucy isnot

affected by changes in flow rateor pressure.
To conbine 3 guses, hook 2 mixers in series.

‘when switching back and forth between 2 straight gases.

Two models.

Up to 180 cu ft/hr, or up to 700 cu ft/hr. For complete details,
write —= describing the applications you are considering — to:
Tescom Corp., 2600 Niagara Lane No., Minneapolis, MN. Or

call 612-559-9000.

- A known weight of anhydrouscal-
cium sulfate is added to absorb
moisture droplets.

The  container ‘is then sealed,
placed in a mechanical orbital
shaker for two minutes, and the.
contents are rapidly filtered. The
specific gravity of this extract is mea-
sured in a magnetic float cell manu-
ally controlled by a digital readout
potentiometer.

Readout values are converted to
fat content by means of a chart.

Studies have also been initiated
for rapid fat analysis in meat with an
Anyl-Ray fat analyzer from Anyl-
Ray Corp.

This instrumental method permits
frequent nondestructive on-line

'} analysis of meat fat content during

processing. In order to conduct the
test, a 13-Ib. sample is placed in the
analyzer chamber. Measurement is
based on absorbance of X-ray radi-
ation, which is directly proportional
to the concentration, of lean.

The result is read from a digital
display meter within 10 seconds after
radiation is commenced. Prelimi-
nary results of studies with this ultra-
rapid method indicate that fat is
determined with good accuracy and
fair precision.

'PROTEIN

ERRC is working on a 15-minute
procedure for determining meat
protein which involves further de-
velopment of the application of dye
binding as a convenient routme pro-
cess control method.

In it acid orange 12 dye is used
with established methodology and
commercial equipment that is avail-
able from The Baltimore Spice Co.

A comparative analysis of this
method on fresh meat, cured and
smoked meat and emulsion products
was made with the AOAC Kjeldahl
standard method. In multi-labora-
tory studies on products ranging
from 9% to 17% protein, the accur-
acy and precision of the method
were evaluated.

~ The results indicate that the dye
binding and Kjeldahl methods are
equivalent in accuracy for protein
in the meats, but not equivalent in
emulsified meat products.

Based on current level of accuracy
and precision and the need for a
rapid, simple and economical me-
thod for the process control of pro-
tein, the dye binding method has
been recommended to AOAC for
adoption as a screening method.



